PTEN, DMBT1, and p16 alterations in diffusely infiltrating astrocytomas.
Losses at chromosomes 10q and 9p are genetic events implicated in the genesis of diffusely infiltrating astrocytomas. We studied the role of PTEN (10q23.3), DMBT1 (10q25.3-26.1) and p16 (9p21) tumor suppressor genes in a series of 50 low- and high-grade astrocytomas. A genetic screening for point mutations, homozygous deletions and promoter hypermethylation was done by PCR-SSCP, direct sequencing, differential PCR, and methylation specific PCR. PTEN was mutated in 23% and homozygously deleted in 9% GBMs, but not in grade II and III astrocytomas. Homozygous deletions of DMBT1 were found in 5% GBMs and 13% low-grade astrocytomas, but not in anaplastic astrocytomas. p16 suffered homozygous deletion in 27% GBMs and 13% low-grade astrocytomas, though no p16 point mutations were found in any of the 50 astrocytomas. p16 promoter hypermethylation was found in 9% GBMs and 6% low-grade astrocytomas. Our results might indicate that PTEN alterations are late genetic events in the progression of low to high-grade astrocytomas, versus DMBT1 and p16 alterations that also occur in low-grade astrocytomas, and might be considered as early genetic events. The majority of samples did not present more than one alteration. Taken together, these data suggest that there are multiple independent mechanisms to control cell growth and prevent GBM tumorigenesis, and that aberrations in several distinct pathways or at several sites within a pathway are needed to overcome these control mechanisms.